According to the Canadian Society for Exercise Physiology (CSEP), 5-to 17-year-olds require 60 minutes of moderate to vigorous physical activity (MVPA) each day. 1 This acts as the national guideline for physical activity for children and youth in Canada. 2 Despite this recommendation, the 2011 Active Healthy Kids Canada Report Card indicates that only 9% of boys and 4% of girls aged 11 to 14 years are getting 60 minutes of MVPA everyday. 3 Physical activity (PA) is important to maintain one's good health. The World Health Organization (WHO) reports that long term physical inactivity causes 16% of all cases of diabetes, 22% of all cases of heart disease, and is associated with breast cancer, back pain, osteoporosis, depression, and anxiety. 4 Another study recalculated causes of death by including risk factors and concluded that chronic physical inactivity is the second leading cause of mortality and is directly responsible for 16 .6% of all deaths. 5 A literature review found that regular PA decreases adiposity, improves cardiovascular health, reduces insulin levels in those at-risk or have developed type-2 diabetes, increases aerobic fitness, and improves muscular strength and endurance in children and youth. 6 According to one source, the prevalence of type-2 diabetes in First Nations adults living on-reserve was 19 .7% in 2002. 7 This is much higher than prevalence of diabetes among Canadian adults, which the Public Health Agency of Canada states was 6.4% in 2003. 8 A study from the New England Journal of Medicine with 84,941 participants followed over 16 years found that 87% of type-2 diabetes can be prevented with PA, obesity reduction, and a healthy diet. 9 Given the high prevalence rate of chronic disease, including diabetes, among First Nations in Canada, it is important to identify PA levels among this population.
Despite the important connections between PA and overall health, there is a paucity of research on the PA levels of Aboriginal (First Nations, Métis, Inuit) people. One review conducted on the PA levels of Aboriginal people in Canada concluded that, "despite a large volume of data on the status and determinants of health among Aboriginal people in Canada, relatively little is known about their patterns and levels of physical activity . . . ." 10 Even less information is available for First Nations living on-reserve. For example, the Canadian Community Health Survey (CCHS) is meant to collect health determinants data from Canadians every 2 years, but excludes First Nations living on reserve. 7 Sources of data on Aboriginal PA include the use of nonvalidated surveys. For example, the First Nations Regional Longitudinal Health Survey (FNRLHS) 
Methods
The STC consists of 7 rural on-reserve First Nations communities within a 250 km radius around the city of Saskatoon, Canada. Based on the 2006 census, the median income per household is $8,572, the percentage of adults who receive all of their income from government transfers is 37.1%, the percentage of lone parent families is 26.3%, the high school graduation rate among adults is 50.7% and the male adult unemployment rate is 27.5% while the female adult unemployment rate is 20.7%. 12 Students in grades 5-8 (age 10-16 years) within the STC were asked to complete a youth health survey in May 2010. Of the 7 schools, only 4 had grade 8 students. Within these grades among the 7 schools, 271 students were eligible to participate.
Before conducting the study, the Chiefs, Band Councilors, and Health Directors from each of the 7 First Nation communities, as well as the Education Director, gave written consent to proceed. The principal of each school and the teacher of each classroom gave verbal consent. In addition, each parent and each youth participant gave written, informed consent before the youth's participation in the survey. Ethics approval was obtained from the University of Saskatchewan Behavioral Research Ethics Board (BEH#10-14).
Within the survey, the School Health Action Planning, and Evaluation Survey (SHAPES) was used to measure the level of PA for survey participants. Originally, SHAPES was designed for students in grades 5-12. The survey asks youth to document how many minutes of PA the student performed in each of the past 7 days including PA classes, lunch, recess, after school, evenings, and during spare time. Participants answer the questions based on 15-minute activity intervals (0, 15, 30, 45, or 60 minutes) and by moderate or hard PA intensity levels. The survey's validity (Spearman r = .44) and reliability (kappa coefficient mean of 0.57) were formally tested and deemed to be acceptable. 13 This survey was used to determine if youth met the CSEP standard for daily PA at a moderate intensity or higher for 1 hour or more (the standard).
The Physical Activity Stages (PAS) questionnaire was also incorporated to determine the influence of parents, role modeling, peers, and environment on meeting the PA standard. The PAS survey's reliability was formally tested with Cronbach alphas of 0.78 (parental), 0.74 (peer), and 0.42 (environmental). 14, 15 The National Longitudinal Survey of Children and Youth (NLSCY) was used to determine the affects of developmental limitations (grade and self-report physical health), psychological variables (self-report mental health and self esteem), and social and demographic influences (socioeconomic status, gender, and age) on meeting the PA standard. 16 All survey tools used in this study have been used within Saskatoon urban youth. 17 Cross tabulations were performed between the variable if youth met the PA standard and demographic information, socioeconomic status, as well as family, peer, and environmental influence variables.
Results
Out of 271 students eligible to participate in grades 5-8, 204 youth completed the 8-stage consent protocol and the school survey for a response rate of 75.3%. Out of 204 youth that participated in the survey, 7.4% met the full CSEP PA standard. If the standard were reduced from 7 days per week to only 5 days per week, the amount of youth meeting the revised definition only increases to 14.2%. Even if the definition was reduced to just 3 days per week, only 26.2% of STC youth met the revised definition (Table 1) .
Overall, male youth were more likely to meet the full PA standard as 13.9% of males and 4.1% of females met the CSEP requirement. No other demographic variables were significantly associated with meeting the PA standard (Table 2) .
Having parents who watch youth participate in sports/physical activity, having parents who provide transportation to sports/physical activity and having friends who ask to bike or walk to school every day were positively associated with meeting the PA standard. For example, 3.1% of youth whose parents never provide transportation so that youth can participate in sports/ physical activity met the PA standard. In comparison, 13.0% of youth whose parents provided transportation 5-7 days a week for sports/physical activity met the PA standard (Table 3) .
For environmental factors, those youth who strongly agreed they had enough sports/physical activity equipment at home (10.9%) were more likely to meet the standard than those who strongly disagreed (3.3%). As well, doing physical activities or sports with a coach or instructor and participating in structured classes were associated with being more likely to meet the PA standard (Table 4) . Of the youth who met the PA standard, 64.3% rated their health as excellent or very good, while 35.7% reported their health as good, fair, or poor. Of the youth who did not meet the PA standard, 50.3% rated their health as excellent or very good while 49.7% rated their health as good, fair or poor.
Discussion
Only 7.4% of STC First Nations on-reserve youth report participating in 60 minutes of MVPA per day, with 13.9% of males meeting the standard and 4.1% of females meeting the standard. This number is comparable, even slightly higher than the prevalence of Canadian youth meeting the CSEP standard (9% of boys and 4% of girls). 3 These results indicate that the overall prevalence of PA among all Canadian youth is low and needs to be addressed. Among First Nations, chronic disease rates are much higher than the Canadian population. Addressing physical inactivity in one way to help prevent and reduce rates of chronic disease. 18 There is very little data on First Nations youth to compare our results to. For example, the Aboriginal Peoples Survey (APS-2) found that in children and youth age 6-14 years, 71% of those living off-reserve participated in sports activities at least once per week, with no data for those living on-reserve. Some regional intervention studies do exist, but often these are broader diabetes and nutrition intervention studies, and rarely do they specifically measure the prevalence of PA among youth, let alone by using a validated survey. 7 The importance of using validated surveys when collecting PA data are highlighted by the fact that the question used in the FNRLHS to determine if youth are physically active is not from a validated instrument, and, as such, greatly overestimates levels of PA among youth. If the PA rate generated by a nonvalidated instrument is accepted, it could lead to poorer health outcomes by ignoring a real problem.
A literature review of the correlates of PA in youth found that there are many factors that are associated with adolescent PA levels, including gender, ethnicity, age, perceived PA competence, intentions, depression, previous PA, community sports, sensation seeking, parent support, support from others, sibling PA, direct help from parents, and opportunities to exercise. 19 Our study found that, among First Nations on-reserve youth, gender, parent support (watching youth participate in sports), support from others (friends that ask to bike or walk to school), direct help from parents (providing transportation to physical activity/sport) and opportunities to exercise (having enough sporting equipment at home, participating in structured PA classes) are all associated with meeting CSEP's PA standard. However, our study did not find significant associations for meeting the PA standard with age or sibling PA.
A key issue among this population is that nearly all participants were low income. Youth with lower socioeconomic status are more likely to engage in sedentary behaviors than youth of higher socioeconomic status. 20 Further, if parental engagement and participation are important in meeting CSEP's PA standard, having parents with low incomes presents a further challenge. For example, it has been found that children with low SES parents are 36% less likely to engage in vigorous PA. 21 The lack of PA among First Nations youth has large implications. Aside from increased prevalence of chronic disease, physical inactivity also has an effect on overall mortality. 4 Further, a 2005 article published in the New England Journal of Medicine, life expectancy may actually start to decrease for the first time in over 100 years, due primarily to a climbing obesity epidemic. 22 In a population that already has lower life expectancy rates than the general Canadian population by as much as 4.4 years for men and 6.3 years for women, 23 increased obesity levels due to inactivity could have a staggering and detrimental effect on First Nations populations.
Despite the environmental and social disadvantages experienced by STC First Nations youth, PA levels can be changed among youth without implementing dramatic changes. According to previous studies, there a number of effective ways to increase PA levels in youth. First, school-based physical education approaches that modify school curriculum to increase the amount of time students spend in MVPA have been found to be very effective. Some of these changes include: adding new physical education classes, lengthening existing physical education classes, and increasing MVPA of students during physical education classes. 24, 25 According to a literature review on PA interventions among youth, curriculum changes within the school setting is one of the easiest ways to increase PA rates among youth. This intervention is inexpensive and would impact the majority of youth. 26 Finally, interventions that attempt to improve access to places and facilities where people can be physically active can also increase PA levels, especially when combined with outreach activities. [27] [28] [29] [30] [31] Given the health disparity experienced by First Nations, and the impact that PA has on health, it is important to focus on policy change to increase the PA levels among First Nations youth to improve short-term and long-term health outcomes.
